ABSTRACT. In this paper, two new classes of harmonic univalent functions with varying arguments are defined by using planar harmonic convolution operator involving hypergeometric functions. Those classes are of special interest because they contain various classes of well-known harmonic univalent functions such as the classes of k-starlike and k-uniformly convex harmonic univalent functions. The main purpose of this paper is to investigate neighbourhoods of the classes in question.
Introduction
A continuous function f = u + iv is a complex valued harmonic function in a complex domain C if both u and v are real harmonic in C. In any simply connected domain D ⊂ C we can write f = h + g, where h and g are analytic in D. We call h the analytic part and g the co-analytic part of f . A necessary and sufficient condition for f to be locally univalent and sense-preserving in D is that |h (z)| > |g (z)| in D. See [9] .
Denote by S H the class of functions f = h + g that are harmonic univalent and sense-preserving in the unit disk U = z : |z| < 1 for which f (0) = f z (0) − 1 = 0. Then for f = h + g ∈ S H , we may express the analytic functions h and g as
B n z n , |B 1 | < 1.
(1.1)
In 1984 Clunie and Sheil-Small [9] investigated the class S H as well as its geometric subclasses and obtained some coefficient bounds. Since then, there has been several related papers on S H and its subclasses such as Avcı and Zlotkiewicz [4] , Silverman [30] , Silverman and Silvia [31] , Jahangiri [17] studied the harmonic univalent functions. More recently, differential and integral operators for harmonic functions studied by Jahangiri et al. [19] , Cotirla [10] , El-Ashwah and Aouf [13] , and by using convolution, some subclasses of harmonic functions studied by Ahuja [2] and Ali et al. [3] .
Note that S H reduces to S, the class of normalized analytic univalent functions, if the co-analytic part of f = h + g is identically zero. 
(λ) n is the Pochhammer symbol defined by
where n = 1, 2, 3, . . . and (λ) 0 = 1.
A hypergeometric function F (a, b; c; z) is analytic in U and plays an important role in the theory of univalent functions. Such as de Branges [11] and Dziok and Srivastava [12] .
For positive real values of a i , b i , c i (i = 1, 2), let the functions φ 1 and φ 2 defined by
where * denotes the usual Hadamard product or convolution of power series.
For any function f = h + g ∈ S H given by (1.1), we have
and where |B 1 | < 1 and a 2 b 2 < c 2 .
Let f ∈ S, the class of normalized analytic functions, we remark that Ω 
Bernardi-Libera-Livingston integral operator [8] , 
where
where H and G of the form (1.4), that satisfy the condition 6) where
Denote by V H the family of harmonic univalent functions where h and g of the form (1.1) for which there exists ζ so that
where n ≥ 2, α n = arg(A n ), and β n = arg(B n ).
ELIF YAŞAR -SIBEL YALÇ IN
For α n = π, β n = ζ = 0, we have a special case of the family V H such as
Specializing the parameters, the classes V H S(k, γ) and V H U C(k, γ) reduces to the various subclasses of harmonic univalent functions. Such as:
is the class harmonic starlike functions of order γ ( [17] , [30] , [31] ),
is the class harmonic convex functions of order γ ( [17] , [30] , [31] ),
, 
Taking the co-analytic part of f = h + g is identically zero and specializing the parameters, we obtain the following subclasses studied by various authors: , [6] , [20] , [21] ),
We will use the notations
NEIGHBOURHOODS OF TWO NEW CLASSES OF HARMONIC UNIVALENT FUNCTIONS
Following Goodman [14] and Ruscheweyh [29] , we define the set of the δ-neigh-
In this paper, two new classes of harmonic univalent functions with varying arguments V H S(k, γ) and V H U C(k, γ) are defined by using planar harmonic convolution operator involving hypergeometric functions. First, we obtain necessary and sufficient coefficient conditions of the classes V H S(k, γ) and V H U C(k, γ). Second, we investigate inclusion relations associated with the neighbourhoods of the classes in question.
Main results

Ì ÓÖ Ñ 2.1º Let
P r o o f. Suppose that (2.1) holds. Using the fact that
it follows from the condition (1.
5) that f is in V H S(k, γ) if and only if
Re
Now, it suffices to prove that Re
A(z) B(z)
≥ γ, where
B(z) = H(z) + G(z).
Using the fact that Re w ≥ γ if and only if |1 − γ + w| − |1 + γ − w| ≥ 0 it suffices to show that
Substituting for A(z) and B(z) in (2.2), we obtain
This last expression is non-negative by the given condition (2.1). Conversely,
NEIGHBOURHOODS OF TWO NEW CLASSES OF HARMONIC UNIVALENT FUNCTIONS
Upon choosing η according to (1.7), using Re(−e iθ ) ≥ − e iθ = −1, and letting r → 1 − , we obtain
which reduces to the required condition (2.1). 
Ì ÓÖ Ñ 2.3º Let
which, in view of definition (1.10), proves Theorem 2.3.
ÓÖÓÐÐ ÖÝ 2.3.1º
c F ). It suffices to show that F satisfies the condition (1.10). In view of Theorem 2.2, we have
which, in view of definition (1.10), proves Theorem 2.4.
ÓÖÓÐÐ ÖÝ 2.4.1º If
c F ). We need to show that F ∈ V H S(k, γ). It suffices to show that F satisfies the condition (2.1). We have
This last expression is never greater than 1 − γ provided that This last expression is never greater than 1 provided that
ÓÖÓÐÐ ÖÝ 2.6.1º If ∈ V H U C(0, γ) and δ ≤ 
